Ethanol production through fermentation is a subject of great interest from the viewpoint of alternative fossil fuel. This ethanol is used as an energy resource, and it is very important to study its efficient production such as fermentation under non sterilized conditions. 1) Starch and cellulose are major bioresources and the method of their saccharification affects the process of ethanol fermentation. The transformation of starchy wastes from the food industry and farms to ethanol is also expected to reduce the mass of wastes. Flexible technologies for diverse bioresources are very important for industrial ethanol production.
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2) So, we selected a method hydrolyzing starchy resources with sulfuric acid in which it is possible to expect the production of ethanol from both starch and cellulose.
We have studied acid tolerant yeasts to develop a field of non sterilized fermentaion. 3 5) A technology of ethanol fermentation under non sterilized conditions containing sulfuric acid used in the saccharification of starch and its salt is expected as one step toward economical ethanol production.
MATERIALS AND METHODS
Preparation of acid media. GPYS media composed of glucose 10 20 g, polypepton 1.0 g, yeast extract 0.5 g, and sodium sulfate 0 5.0 g in 100 mL of distilled water were used. Glucose and other components were sterilized separately at 120 C for 20 min. Acidic GPYS media were prepared by acidification of GPYS media with appropriate amounts of 1.0 5.0 M H2SO4.
Isolation of microorganism. The water sample collected from rivers (about pH 3.0) flowing through the area of Manza Hot Spring was mixed with GPYS media and inoculated at 30 C. Appropriately diluted cultures were spread on plates of acidic GPYS agar medium and inoculated at 30 C for 5 7 d. Yeast like colonies were picked up from the plates.
Analysis of alcohol concentration in culture. The culture was centrifuged at 5000 rpm for 20 min, and the supernatant was filtrated with an eppendolff tube (0.45 µm). The filtrated culture (50 µL) was analyzed with an HPLC system (Tosoh Co., Ltd.) with a refractive index detector and a column of TSK gel Oapak A using 0.75 mM H2SO4 as eluent at 0.6 mL per min.
Yeast strains. Saccharomyces cerevisiae K 3, K 7 and K 9 from the Japan Brewing Society were used to compare with the isolated strain on abilities of growth and ethanol fermentation in acidic environments.
Identification of microorganism. Taxonomical characteristics of the isolated strain were investigated according to the methods described by N.J.W. Kreger Van Rij, 6) and J.A. Barnett et al . 7) Morphology of the vegetative cells of the isolated strain was tested in YM medium (pH 6.0) containing 1% glucose, 0.5% polypepton, 0.3% yeast extract and 0.3% malt extract. The genotypic identification of this strain was conducted by reading of the nucleotide sequence of DNA encoding 18S rRNA (rDNA). The rDNA was amplified with a set of primers (E21f, ATCTGGTTGATCCTGCCAGT and E1778r, AATGAT CCTCCGCAGGTTC) and rTaq DNA polymerase (TA-KARA, Japan). The amplified fragment was purified with a QIA quick gel extraction kit (Qiagen, Germany) from agarose gels. Nucleotide sequences were analyzed with the ABI 310 Genetic analyzer (Applied Biosystems) and DY Enamic ET cycle sequencing kit (Amersham Biotech). Similarity searching was done with the BLAST algorithm in DNA databases.
Nucleotide sequence. The nucleotide sequence of the 18S rRNA gene of the strain MF 121 in this paper has been deposited in the DDBJ EMBL GenBank nucleotide sequence databases under the accession number AB 160862.
Isolation and Identification of a Novel Yeast Fermenting
Ethanol under Acidic Conditions 
Isolation of tolerant yeasts with high ability of ethanol fermentation.
Among colonies detected on acidic GPYS agar medium, fourteen colonies showing a yeast like form were selected as the first step and then analyzed for ethanol concentration in the acidic GPYS culture. Four strains showed the ability of ethanol fermentation, as shown in Table 1 . The strain MF 12 was selected and isolated again with plates of acidic GPYS agar. Among 20 colonies isolated, one strain (MF 121) was finally isolated from ethanol concentration in its GPYS cultures.
Characteristics of growth and ethanol fermentation under various conditions.
In order to learn the limitation of growth and ethanol fermentation of strain MF 121, the strain was tested in various media (pH 1.5 6.0) containing 0 5.0% salt and 20% glucose. At the same time, brewing yeasts (S. cerevisiae) were also tested in some media in order to compare them with the isolated strain MF 121.
Although none of the strains tested could grow in the pH 1.5, strain MF 121 grew well in the pH 2.0 medium containing 20% glucose and 5% sodium sulfate, and it was found that brewing yeasts tested were difficult to grow in acidic media of pH 2.0 and pH 2.5 containing salt (Table 2) . From the data of ethanol analyses shown in Table 3 , it was shown that commercial brewing yeasts could produce about 10% ethanol in pH 6.0 media containing 2.5% sodium sulfate and that the ability to produce ethanol fell as conditions became more harsh. On the other hand, the strain MF 121 showed valuable ethanol production even in the strict medium of pH 2.0 and 5% sodium sulfate.
Although strain MF 121 produced a slightly low ethanol concentration in media of pH 6.0, it could be thought that the formation of foam in the medium of pH 6.0 prevented its ability because many cells attached to the surfaces of the glass and stopper of the flask. Acid tolerant microorganisms isolated were each inoculated in acid GPYS medium (pH 2.5) containing 10% glucose and 5% sodium sulfate and cultivated on a rotary shaker at 30 C for 3 d and then stood for 3 d. After centrifugation of the culture, the supernatant was filtered through an eppendolff tube with a 0.45 µm membrane, and then the concentration of ethanol in the filtrate was analyzed by a HPLC with a column of TSK gel Oapak A using 0.75 mM H2SO4 as eluent. nd, a peak of ethanol was not detected by HPLC. Ethanol fermentation in media from starch and bread.
Complete hydrolyses of starch and bread at high concentration was conducted under conditions with 0.8 1.0 M sulfuric acid (10 mL) at 105 120 C for 1 3 h. The hydrolysates were adjusted to about pH 2.5 with sodium hydroxide and to about 15% glucose concentration by mixing with a solution of pH 2.5 with 1.0% polypepton and 0.5% yeast extract. The media were inoculated with seed culture of the yeast strain MF 121 and incubated at 30 C for 5 d, after which analysis show 3 5% ethanol in the culture. 
